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Title: Machine for slitting plane packaging blanks 
Technical Field 

5 The invention relates to a machine for slitting plane packaging blanks, especially 
packaging blanks made of corrugated board, said machine including a driving roller 
assembly for advancing said packaging blanks, as well as at least one rotatable slit- 
ting roller with at least one knife for producing a front edge slit and/or a rear edge 
slit in each packaging blank. 



Backgr ound Art 

A packaging machine of this type is known which includes a driving roller assembly 
and slitting knives, but this machine does not operate completely satisfactorily be- 
1 5 cause it is rather complicated and operates in a rather unreliable manner. In addition, 
this machine is rather expensive to manufacture. 

Disclosure of Invention 

20 The object of the invention is to provide a machine of the above type which even at a 
high working speed is more reliable than hitherto known, and which in addition is 
inexpensive to manufacture. 

The machine according to the invention is characterised in that the knife is circular, 
25 i.e, sector-shaped, and defined by two knife edges, said knife extending across a cen- 
tral angle v of max. 300°, whereby said knife presents a gap between the edges, and 
that a portion of said knife adjacent the first knife edge is adapted to cut the front 
edge slit out of the front edge of said blank by means of the slitting roller and a driv- 
ing motor connected to said slitting roller as well as by means of the controlling pro- 
30 gramme timer, whereas a second portion of the knife adjacent the other knife edge is 
adapted to cut the rear edge slit out of a location on the blank adjacent tire rear edge 
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of said blank and rearwards through said rear edge by means of said slitting roller, 
said driving motor and said programme timer while said blank is advanced through 
the machine at a uniform speed. The resulting operational reliability is very high 
even at a high working speed, and the resulting slits present sharply cut edges. The 
5 machine is furthermore relatively inexpensive to manufacture. While each blank is 
advanced, the knife turns clockwise during the cutting procedure, but when the rear 
edge slit has been completed, said knife is turned counterclockwise until the first 
knife edge reaches its initial position and is ready to receive a subsequent blank, 

10 According to the invention, the knife may be adapted to turn the knife edge out of an 
initial position by means of the slitting roller, the associated driving motor and the 
controlling programme timer in connection with the production of the front edge slit, 
in which position the knife edge is positioned at a predetermined central angle x (the 

arc JL . rx) from radius to the cutting site substantially corresponding to the desired 

15 slit length, and a central angle x forwards until the front edge slit has been cut, 
whereafter said knife is retarded when the knife gap is positioned above the blank, 
and where the knife edge of said second knife portion or additional knife may be 
adapted also by means of said slitting roller, said driving motor and said programme 
timer to be turned from an initial angular position y and downwards into the blank at 

20 the cutting site for the production of the rear edge slit and subsequently be turned a 
segment corresponding to the length of the rear edge slit of said blank, whereafter 
said second knife portion is retarded and then turned forwards in such a manner that 
the first knife edge reaches its initial position and is ready to receive a subsequent 
packaging blank. As a result, a very high operational reliability is obtained even at a 

25 high working speed, and the slits present sharply cut edges. The machine is further- 
more relatively inexpensive to manufacture. 

During the cutting of both the front edge slit and the rear edge slit, the knife may ac- 
cording to the invention be adapted to run at a peripheral speed which is identical 
30 with the advancing speed of the packaging blank by means of the slitting roller, the 
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driving motor and the programme timer. As a result a particularly high operational 
reliability is obtained. 

Furthermore, according to the invention the knife may by means of the slitting roller, 
5 the driving motor and the programme timer be adapted to ensure that during the re- 
tarding movement the peripheral speed of said knife is finally zero. In this manner 
the machine operates intermittently with the result that energy is saved during the 
operation of said machine, 

10 According to the invention the knife may extend across a central angle v of max, 
270°, especially 225°, and the angle x may be in the range 30° < x < 70°, and the an- 
gle y may be in the range 30° < x < 70°, which corresponds to a knife gap of more 
than 90°, especially 135°, said gap size turning out to be advantageous in practice. 

15 Moreover, the driving motor may according to the invention be a servomotor, such 
as an electric step motor or a mechanical/hydraulic driving motor, which turned out 
to be particularly advantageous in practice. 

When seen in the advancing direction of the packaging blanks, at least one sensor 
20 device may according to the invention be mounted before the slitting rollers for de- 
tecting the entering of said packaging blanks, said sensor device being adapted to ac- 
tivate the programme timer on arrival of a packaging blank. As a result an increased 
operational reliability is obtained. 

25 According to the invention a back-pressure roller may be provided below the slitting 
roller, said back-pressure roller for instance including two relatively thin circular 
disks interspaced a distance corresponding to the thickness of the knife. The result- 
ing edges cut in the front edge slit and the rear edge slit, respectively, are very sharp. 

30 Finally, the back-pressure roller arranged below the slitting roller may according to 
the invention be provided with a resilient coating, preferably a rubber coating, 



WO 2005/000546 



PCT/IB2004/00213* 



4 

whereby a particularly reliable operation is obtained. 

Brief Description of the Drawings 

5 The invention is explained in detail below with reference to the drawings, in which 

Fig. 1 is a diagrammatic view of an embodiment of a portion of the machine accord- 
ing to the invention, 

10 Fig. 2 is a perspective view of the embodiment of Fig. 1, where the first knife edge 
of the knife is in its initial position and is ready to cut a front edge slit in a packaging 
blank, 

Fig. 3 corresponds to Fig. 2, but here the front edge slit of the blank has been cut and 
15 the gap of the knife is positioned above said blank, 

Fig. 4 corresponds to Fig. 3, but here the cutting of the rear edge slit of the blank has 
been completed, and 

20 Fig. 5 is a perspective view of a blank provided with a front edge slit and a rear edge 
slit 

Best Mode for Carrying out the Invention 

25 The machine shown in Fig, 1 is suited for slitting plane packaging blanks, especially 
packaging blanks made of corrugated board, but it can also be used for blanks made 
of cardboard. The machine includes a driving roller assembly 1 for advancing 
aligned packaging blanks 3 in the direction A through the machine. The driving 
roller assembly includes several sets of shafts l'a, l'b, l M a and l"b. Cylindrical fric- 

30 tion members 5 are placed on these shafts and co-operate in pairs, such as 5 1 and 5", 
These friction members are preferably made of plastics or rubber. 
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In addition, the machine includes at least one rotatable slitting roller 7, which is pro- 
vided with at least one laiife 9 for cutting a front edge slit 1 1 or a rear edge slit 13 in 
the blank, cf. the blank 3 shown in Fig. 5. 

5 

Hie slitting knife 9 is circular and defined by two knife edges 9a and 9b. The first 
laiife edge 9a is arranged at a first knife portion 9 A, and the second knife edge 9b is 
arranged at a second knife portion 9B, The laiife extends across a central angle v of 
max. 300° with the result that the laiife presents a knife gap 19 between the knife 
10 edges 9a and 9b of at least 60°. 

The slitting roller 7 is connected to a driving motor 21 controlled by a programme 
timer 23, cf. Fig. 1. When a fr ont edge slit 1 1 is to be produced in the blank 3 where 
the front edge 15 of the blank has reached the cutting site 25 of the knife, cf. Fig. 2, 
15 this programme timer is adapted to turn the knife 9 in such a manner that the first 
knife edge 9a can be turned forwards from an initial position B in which position the 

laiife edge 9a is positioned at a predetermined central angle x (the arc — n:, 

w loU 

where r is the radius of the knife) from radius to the cutting site 25 substantially cor- 
responding to the desired slit length f, cf. Fig. 5, and a central angle x forwards until 
20 the front edge slit 11 has been cut, whereafter the programme timer 23 ensures that 
said knife is retarded when the knife gap 19 is positioned above the blank 3, cf. Fig. 

3. During this procedure, the blank 3 is still forced forwards by the driving roller as- 
sembly 1% l'b, 5', 5 M , cf. Fig. 1, i.e. even when the laiife does not engage the blank 
In connection with the cutting of the rear edge slit 13 in the blank 3, cf. Fig, 5, the 

25 programme timer 23 is adapted to turn the second knife edge 9b on the knife portion 
9B or on an additional laiife not show out of an initial position y and downwards 
onto the cutting site 25 and subsequently to ton said knife edge a segment, cf. Fig* 

4, corresponding to the length b of the rear edge slit 13 of the blank, cf. Fig. 5. Then 
the programme timer is adapted to retard the knife and subsequently turn said laiife 

30 forwards in such a manner that the first laiife edge 9a reaches its initial position B, 
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cf. Fig. 2, in which the knife 9 is ready to receive a subsequent blank 3, 

It is possible to provide the blank 3 with either a front edge slit 1 1 or a rear edge slit 
13 or both slits in one and the same working operation while said blank 3 passes the 
5 slitting knife 9. The front edge slit 1 1 is cut from the front edge 1 5 of the blank 3 and 
into said blank, whereas the cutting of the rear edge slit 17 is initiated at a distance 
from the rear edge of said blank and continued in a rearward direction through the 
rear edge 17. 

10 During the cutting of both the front edge slit and the rear edge slit, the knife 9 is 
adapted to run at a peripheral speed which is identical with the advancing speed of 
the packaging blank 3 by means of the slitting roller, the driving motor and the pro- 
gramme timer. However, nothing prevents the peripheral speed from exceeding the 
advancing speed of the blank 3 at predetermined moments. 

15 

The slitting roller 7, the driving motor 21 and the programme timer 23 allow the 
knife 9 to be adapted to ensure that during the retarding movement the peripheral 
speed of said knife is finally zero. 

20 The knife 9 can also extend across a central angle v of max. 270°, especially 225°, 
whereas the angle x can be in the range 30° < x < 70° and the angle y can be in the 
range 30° <y< 70°. 

The driving motor 21 can be a servomotor, such as an electric step motor or a me- 
25 chanical/hydraulic driving motor. It is important that the driving motor can react suf- 
ficiently quickly to the command signals of the programme timer 23. 

At least one sensor device 27 can be mounted before the slitting roller 7 when seen 
in the advancing direction A of the packaging blanks 3. This sensor device 27 is 
30 adapted to detect the entering blanks 3, and it can for instance be an optical sensor 
and adapted to transmit an activating signal to the programme timer when a blank 3 
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passes by. In this manner the first knife edge 9a of the knife 9 can be caused to 
quickly enter its initial position B when said blank 3 reaches the knife 9. 

As illustrated in the Figs. 1 to 4, a back-pressure roller 8 can be provided below the 
5 slitting roller 7. This back-pressure roller 8 is for instance provided with two rela- 
tively thin, circular disks 8a, 8b interspaced a distance corresponding to the thickness 
of the knife. These circular disks are suited for making the edges of the front edge 
slit 1 1 and the rear edge slit 13 particularly sharp. 

10 It should be noted that the knife 9 shown in the Figs. 2 to 4 is rather large and no 
knife edge is shown, but such a knife edge is, of course, provided in practice. 

The back-pressure roller 8 arranged below the slitting roller 7 can be provided with a 
resilient coating, preferably made of rubber. 

15 

Furthermore it should be noted that the knife 9 rotates clockwise during the cutting 
of both the front edge slit and the rear edge slit, and that the direction of rotation is 
also clockwise from the moment the rear edge slit has been cut to the moment the 
first knife edge is in the initial position B, However, it is also possible to turn the 
20 knife 9 during the latter procedure so as to rotate counterclockwise in order to cause 
the first knife edge to enter the initial position B. 

The invention may be modified in many ways without thereby deviating from the 
scope of the invention. 
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Claims 

1. A machine for slitting plane packaging blanks (3), especially packaging 
blanks made of corrugated board, said machine including a driving roller assembly 
5 (l'a, l'b, 5 ! , 5")fbr advancing said packaging blanks, as well as at least one rotatable 
slitting roller (7) with at least one knife (9) for producing a front edge slit (11) and/or 
a rear edge slit (13) in each packaging blank, characterised in that the knife (9) is 
circular, i.e. sector-shaped, and defined by two knife edges (9a, 9b), said knife ex- 
tending across a central angle (v) of max. 300°, whereby said knife presents a gap 

10 (19) between the edges (9a, 9b), and that a portion (9 A) of said knife (9) adjacent the 
first knife edge (9a) is adapted to cut the front edge slit (1 1) out of the front edge 
(15) of said blank (3) by means of the slitting roller (7) and a driving motor con- 
nected to said slitting roller as well as by means of the controlling programme timer, 
whereas a second portion (9B) of the knife (9) adjacent the other knife edge (9b) is 

15 adapted to cut the rear edge slit (13) out of a location on the blank (3) adjacent the 
rear edge (17) of said blank and rearwards through said rear edge (13) by means of 
said slitting roller (7), said driving motor (21) and said programme timer (23) while 
said blank (3) is advanced through the machine at a uniform speed. 

20 2. A machine according to claim 1 , characterised in, that by means of the slit- 
ting roller (7), the driving motor (21) and the programme timer (23) the knife edge 
(9a) of the first knife portion (9 A) is in connection with the production of the front 
edge slit (11) adapted to be turned from an initial position (B) in which the knife 

edge (9a) is positioned at a predetermined central angle x (the arc — ■ rx) from ra- 

180 

25 dius to the cutting site (25) substantially corresponding to the desired slit length, and 
a central angle x forwards until the front edge slit (1 1) has been cut, whereafter said 
knife (9) is retarded when the knife gap (19) is positioned above the blank (3), and 
that the knife edge (9b) of said second knife portion (9B) or an additional knife is 
adapted also by means of said slitting roller (7), said driving motor (21) and said 

30 programme timer (23) to be turned from an initial angular position (y) and down- 
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wards into the cutting site (25) for the production of the rear edge slit (13) and sub- 
sequently be turned (9) a segment corresponding to the length (b) of the rear edge 
slit (13) of said blank, whereafter said second knife edge is retarded and then turned 
forwards in such a manner that the first knife edge (9a) reaches its initial position (B) 
5 ready to receive a subsequent packaging blank (3). 

3. A machine according to claim 1 or 2, characterised in that by means of the 
slitting roller (7), the driving motor (21) and die programme timer (23), the knife (9) 
is adapted during the cutting of both the front edge slit (11) and the rear edge slit 

10 (13) to run at a peripheral speed which is substantially identical with the advancing 
speed of the packaging blank (3). 

4. A machine according to claim 1, 2 or 3, characterised in that by means of 
the slitting roller (7), the driving motor (21) and the programme timer (23), the knife 

15 (9) is adapted to ensure that during the retarding movement the peripheral speed of 
said knife (9) is finally zero. 

5. A machine according to one or more of the claims 1 to 4, characterised in 
that the knife (9) extends across a central angle v of max. 270°, especially 225°, and 

20 that the angle c is in the range 30° < x < 70°, and the angle y is in the range 30° < y 
<70°. 

6. A machine according to one or more of the claims 1 to 5, characterised in 
that the driving motor (21) is a servomotor, such as an electric step motor, or a me- 

25 chanical/hydraulic driving motor. 

7. A machine according to one or more of the claims 1 to 6, characterised in 
that at least one sensor device (27) is mounted before the slitting roller when seen in 
the advancing direction (A) of the packaging blanks (3), said sensor device (27) de- 

30 tecting entering packaging blanks (3) and being adapted to activate the programme 
timer (23) on arrival of a packaging blank (3). 
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8. A machine according to one or more of the claims 1 to 7, characterised in that 
a back-pressure roller (30) is provided below the slitting roller (7), said back- 
pressure roller (30) for instance including two relatively thin, circular disks inter- 

5 spaced a distance corresponding to the thickness of the knife (9). 

9, A machine according to one or more of the claims 1 to 8, characterised in 
that the back-pressure roller (30) arranged below the slitting roller is provided with a 
resilient coating preferably made of rubber. 
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